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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a manufacturing method of a toner which has a process pulverized with a grinder provided 
with a collision member which has arranged a resin composition so that it may counter with a 
Venturi nozzle and this Venturi nozzle, A manufacturing method of a toner which said Venturi 
nozzle consists of order of an inlet section, a throat part, a diffuser part, and an exit part, and an 
inner surface of this throat part is missing from a diffuser part from an inlet section, and 
continues smoothly and with which it is circular and said collision member makes a convex 
surface a collision surface. 
[Claim 2] 

The manufacturing method according to claim 1 supplied to a grinder after mixing a resin 
composition with inorganic particles. 
[Claim 3] 

The manufacturing method according to claim 2 whose inorganic particle is silica. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacturing method of the toner used for the development of the 
latent image formed in a xerography, an electrostatic recording method, an electrostatic printing 

method, etc. 
[0002] 

[Description of the Prior Art] , . . u- u 

In recent years, the requests to diameter[ of a granule ]-izing of a toner are mounting with high 
definition-ization. Then, for example, the device which can pulverize a thing to be ground is 
indicated by JP.2000-140675,A. However, when attaining diameter-ization of a granule of a 
toner, in the grinding process of a material composition, it is generated so much by fines, and 
productive efficiency falls easily. 
[0003] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention can reduce generating of the fines at the time of grinding of a resin 
composition, and there is in providing the method that the toner of the diameter of a granule can 
be manufactured efficiently. 
[0004] 

[Means for Solving the Problem] 

This invention persons use a grinder which has a circular Venturi nozzle which an inner surface 
of a throat part is missing from a diffuser part, and follows smoothly from an inlet section as a 
result of inquiring in view of said conventional technology. And by using a collision member which 
makes a convex surface a collision surface, the reason suppresses generating of unknown ** and 
fines, finds out that a toner of a diameter of a granule can be manufactured efficiently, and came 
to complete this invention. 

[0005] , . ^ ..u 

This invention is a manufacturing method of a toner which has a process pulverized with a 
grinder provided with a collision member which has arranged a resin composition so that it may 
counter with a Venturi nozzle and this Venturi nozzle. Said Venturi nozzle is related with a 
manufacturing method of a toner which it consists of order of an inlet section, a throat part, a 
diffuser part, and an exit part, and an inner surface of this throat part is missing from a diffuser 
part from an inlet section, and continues smoothly and with which it is circular and said collision 
member makes a convex surface a collision surface. 
[0006] 

[Embodiment of the Invention] 

Especially if the manufacturing method of the toner of this invention is a method of having a 
grinding process using the grinder mentioned later, it will not be limited, but. For example, melt 
kneading of the mixture which mixed binding resin, colorant, etc. with mixers, such as a Henschel 
mixer, is carried out with a direct vent type kneader. a biaxial extrusion machine, an open 
forging-roll-die kneading machine, etc.. and after cooling, the method of grinding the obtained 



JP,2004-073918.A [DETAILED DESCRIPTION] 



2/7 ^— v 



resin composition using the grinder in this invention is mentioned. 
[0007] 

As binding resin used for this invention, vinyl system resin, such as polyester and a styrene 
acrylic resin. Although an epoxy resin, polycarbonate, polyurethane, the hybrid resin in which two 
or more sorts of resinous principles carried out the chemical bond selectively, etc. are 
mentioned and it is not limited in particular, in these. The hybrid resin which has polyester and a 
polyester component, and a vinyl system resinous principle is preferred, and polyester is more 
prsfsrrGcl. 

When both polyester, or both [ content or ] is used together, those total contents are 100 % of 
the weight especially preferably 80 to 100% of the weight more preferably 50 to 100% of the 
weight among binding resin. 

[0008] ,. . . 

Polyester Is obtained by carrying out condensation polymerization of the carboxylic acid 
components which consist of a carboxylic acid compound more than the alcohol component 
which consists of alcohol more than divalent, and divalent. 
[0009] 

As divalent alcohol, polyoxypropylene (2.2)-2,2-bis(4-hydroxyphenyl)propane, The alkylene 
(carbon number 2 or 3) oxide addition of bisphenol A, such as polyoxyethylene (2.2)-2,2-bis(4- 
hydroxyphenyDpropane (1-10 average addition mol). Ethylene glycol, propylene glycol, 1,6- 
hexanediol, bisphenol A, hydrogenation bisphenol A, etc. are mentioned. 

[0010] , , , 

As alcohol more than trivalent, sorbitol, 1 ,4-sorbitan. pentaerythritol, glycerol, trimethylolpropane, 

etc. are mentioned. 
[0011] 

As a divalent carboxylic acid compound, phthalic acid, isophthalic acid. An anhydride, alkyi 
(carbon numbers 1-12) ester, etc. of the succinic acid replaced by the alkyI group or alkenyl 
group of dicarboxylic acid, such as terephthalic acid, fumaric acid, and maleic acid, and the 
carbon numbers 1-20 and these acid are mentioned. 
[0012] 

As a carboxylic acid compound more than trivalent, 1 ,2,4-benzenetricarboxylic acid (trimeilitic 
acid) and its acid anhydride. alkyI (carbon numbers 1-12) ester, etc. are mentioned. 

[0013] . . - 

Polyester can be manufactured by. for example, carrying out condensation polymerization of 
them at the temperature of 1 80-250 ** in an inert gas atmosphere, using an esterification 
catalyst, if an alcohol component and carboxylic acid components are required. 
[0014] 

As for the softening temperature of polyester. 80-1 65 ** is preferred, and a glass transition 
point's 50-85 ** is preferred. 
[001 5] 

The acid value of polyester has the viewpoint of the dispersibility of colorant to preferred 0.5 - 

60 mgKOH/g. and 1 - 60 mgKOH/g of a hydroxyl value is preferred. 

[0016] 

In this invention, hybrid resin. Even if are obtained as a raw material and it is obtained from the 
raw material monomer of one sort of resin, and resin of other type, two or more sorts of resin. 
Although it may be obtained from the mixture of the raw material monomer of two more or more 
sorts of resin, in order to obtain hybrid resin efficiently, what was obtained from the mixture of 
the raw material monomer of two or more sorts of resin is preferred. 
[001 7] 

Therefore, the raw material monomer of two polymerization system resin which has the reaction 
path which became independent respectively as hybrid resin, mixing the raw material monomer of 
polyester, and the raw material monomer of vinyl system resin preferably ~ this ~ the resin 
obtained by making two polymerization reactions perform is preferred, and, specifically, hybrid 
resin of a statement is preferred to JP.10-087839,A. 
[0018] 
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The color used as colorant for toners as colorant used for this invention. Can use all, such as 
paints and Carbon black, copper phthalocyanine blue. Permanent Brown FG, brilliant fast scariet. 
The pigment green B. a rhodamine B base, the solven tread 49. and the solven tread 1 46. The 
toners which the solvent blue 35. Quinacridone. the carmine 6B, dysazo yellow, etc. are 
mentioned, and these can mix and use independent or two sorts or more, and are manufactured 
by this invention may be any of black toner, color toner, and full color toner. The loadings of 
colorant have one to 40 preferred weight section to binding resin 100 weight section, and its 
three to 1 0 weight section is more preferred. 

[0019] u • r • 

In addition to binding resin and colorant, in this invention, additive agents, such as reinforcing 
fillers, such as a release agent, a charge controlling agent, a conductive regulator, an extender, 
and fibrous material, an antioxidant, a flow improver, and a cleaning disposition top agent, may be 
suitably used as a raw material. 
[0020] 

as a release agent — natural ester system waxes, such as carnauba wax and a rice wax. 
polypropylene wax. polyethylene wax. and Fischer — fatty tuna — Carboniferous system waxes, 
such as synthetic waxes, such as a push, and a montan wax. an alcohol system wax. etc. are 
mentioned. The content of a release agent has two to 30 preferred weight section to binding 
resin 1 00 weight section, and its five to 20 weight section is more preferred. 
[0021] 

It is preferred to mix it with inorganic particles beforehand, after carrying out crushing of the 
resin composition produced by cooling after the melt kneading of the mixture which consists of 
binding resin, colorant, etc. to about 3 mm or less using ROTOPU REXX or an atomizer although 
a grinder may be supplied as it is, and to supply a grinder. 

[0022] . ■ -J J 

As inorganic particles, inorganic oxides, such as silica, alumina, a titania. zirconia. tin oxide, and a 

zinc oxide, are preferred, and these are independent, or two or more sorts can be mixed and 
used, for example. In these, the viewpoint of diameter[ of a granule ]-izing of a toner and fluid 
reservation to silica is preferred. 
[0023] 

As for silica, it is preferred that it is the hydrophobic silica by which hydrophobing processing 
was carried out from viewpoints of environmental stability etc. Especially the method of 
hydrophobing has preferred hexamethyldisilazane in these, although it is not limited but 
hexamethyldisilazane. dimethyldichlorosilane, silicone oil. methyl triethoxysilane. etc. are 
mentioned as a hydrophobing processing agent. The throughput of a hydrophobing processing 
agent has preferred 1 per surface area of inorganic particles - 7 mg/m . 
[0024] 

0.001 micrometers or more, as for the mean particle diameter of inorganic particles, it is 
desirable that it is 0.005 micrometers or more, and it is preferably desirable in the viewpoint of 
the embedding prevention to a toner surface, from the viewpoint of fluid reservation and photo 
conductor breakage prevention that it is 0.1 micrometer or less preferably 1 micrometer or less. 
Therefore, as for the mean particle diameter of inorganic particles. 0.001-1 micrometer is 
preferred, and its 0.005-0.1 micrometer is more preferred. Mean particle diameter here is volume 
mean particle diameter. 
[0025] 

The mixer in which high speed stirring, such as a Henschel mixer and a super mixer, is possible 

can perform mixing with a resin composition and inorganic particles, for example. 

[0026] 

From a viewpoint of the prevention from weld, the loadings of inorganic particles have 0,3 - the 
preferred amount part of duplexs to resin composition 100 weight section, and its 0.5 to 1 weight 
section is more preferred. 
[0027] 

Next, although a grinder grinds the mixture which consists of a resin composition or a resin 
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composition, and inorganic particles, in this invention, it has the feature in the structure of this 
grinder one. That is, the grinder used by this invention is a grinder provided with the collision 
member 2 arranged so that it may counter with Venturi nozzle 1 and this Venturi nozzle 1. as 
illustrated in the outline sectional view shown in drawing 1 . 
[0028] 

A Venturi nozzle is a nozzle which a tube diameter reduces comparatively rapidly and is 
expanded gently after that and which has the shape where the center was thinly narrow, and it 
comprises order of the inlet section 3, the throat part 4. the diffuser part 5. and the exit part 6. 
In order, as for the compression gas introduced into Venturi nozzle 1 . for speed to serve as the 
maximum from the inlet section 3 by the throat part 4. and for the formed high-speed flow to 
pass the diffuser part 5 and to collide with a collision member, From the feed hopper of a thing 
to be ground, the mixture supplied in the nozzle rides on a high-speed flow, and is conveyed, and 
it is minutely ground by the big collision energy received by a collision member. The Venturi 
nozzle in this invention, The inner surface of the throat part 4 is a circular inner surface which is 
missing from the diffuser part 5 and continues smoothly from the inlet section 3, Compression 
gas flows smoothly over the circular inner surface, and since diffusion of the loss of the energy 
in the throat part 4 and the energy in the diffuser part 5 is controlled very effectively, the 
mixture supplied in the nozzle can be made to collide with a collision member with bigger energy. 
[0029] 

By the conventional method, for example, it was still smaller than desired particle diameter, it 
was generated so much by fines of 3 micrometers or less, and the productive efficiency of the 
toner was falling here, but in this invention, generating of fines decreases remarkably by using 
the collision member which makes a convex surface a collision surface. The Venturi nozzle in ** 
the reason of whose is unknown, and this invention, Since collision force is large compared with 
the Venturi nozzle of the conventional shape as shown in drawing 4, a thing to be ground can be 
ground more minutely, and it is presumed that it is because generating of the unnecessary fines 
by a secondary collision is controlled since the collision of the thing on a convex surface to be 
ground is only a primary collision. 
[0030] 

Since diffusion of energy is controlled more by forming the straight part 7 in the outlet side of 
the diffuser part 5, a thing to be ground can be pulverized more efficiently and it is desirable. 
[0031] 

The grinding power to the mixture supplied to the grinder can be adjusted with the amount of 

supply of kneaded material, air current pressure, etc. 

[0032] 

As a Venturi nozzle suitably used by this invention, For example, the nozzle carried in the grinder 
of the statement is mentioned to JP,2000-140675,A, and "collision plate type jet mill 12 
type" (made by a Japanese pneumatic company), a "supersonic jet mill IDS type", etc. are 
mentioned as a commercial item of the grinder which has a Venturi nozzle, for example. 
[0033] 

Although the path of the exit part of a Venturi nozzle is based on the size of a grinder, etc., in 
the above "collision plate type jet mill 12 type", its about 10-15 mm is preferred, for example. 
[0034] 

Air. nitrogen gas, etc. are mentioned as compression gas introduced into a Venturi nozzle. 
[0035] 

Although the grinding pressure in the collision member by the high-speed flow formed with 
compression gas changes with mean particle diameter etc. of the toner made into the purpose, 
its about 0.1-0.7 MPa is usually preferred. 
[0036] 

Although the amount of supply of a thing to be ground changes with mean particle diameter etc. 

of the toner made into the purpose, its about 3 kg/h is preferred. 

[0037] 

The grinding power to the thing supplied to the grinder to be ground can be adjusted with the 
amount of supply of a thing to be ground, grinding pressure, etc. 
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[0038] 

At least, in part, the collision member in this invention has a convex surface, and makes the 
convex surface a collision surface. As a convex surface, the curving surface of a surface of a 
sphere, a cylindrical surface, etc. is preferred. Although these collision members may be 
semicircular pillar type any which cut vertically the hemisphere which cut the pillar type and 
sphere which use a sphere, a perfect circle, or an ellipse as the bottom, or the pillar type to the 
bottom, in this invention, the viewpoint of turbulent flow occurrence prevention to their 
semicircular pillar type is preferred. An example of this semicircular pillar type collision member 
is shown in drayylng 2. In drawing 2, the semicircular pillar type collision member to which (a) 
uses a part of perfect circle as the bottom, and (b) show the semicircular pillar type collision 
member which uses a part of ellipse as the bottom. 
[0039] 

Although it is more preferred than the viewpoint which gives bigger collision energy to have 
faced each other to the collision direction of a thing to be ground as vertically as possible as for 
a collision surface, since the efficiency of comminution falls on the contrary with back pressure 
etc. in the perfect level surface, it is suitable that it is a convex surface like a surface of a 
sphere or a cylindrical surface. The same grade as the opening of the exit part of a Venturi 
nozzle and a little larger one of the area of a collision surface is preferred so that the 
accelerated particles may not bypass. 
[0040] 

As construction material of a collision member, ceramics, stainless steel, aluminum, iron, etc. are 

mentioned and it is not limited in particular. 

[0041] 

As for a collision member, it is preferred to be arranged so that it may counter with the exit part 
of a nozzle so that the crowning of a convex surface may come on the extension wire of the 
medial axis of a Venturi nozzle. The maximum access distance of the exit part of a Venturi 
nozzle and a collision member has a preferred grade which flows back smoothly, after a thing to 
be ground collides with a collision member. If the exit part and collision member of a Venturi 
nozzle are too near, the flow of a thing to be ground will be checked, and if too far, collision 
energy will fall. 
[0042] 

Although the direction in particular by which a collision member is arranged is not limited, in 
order to prevent decline in the efficiency of comminution by the powder reservoir of the collision 
member lower part as shown in drawing 3 when the collision direction of a thing to be ground is 
parallel to the level surface, arranging sideways (a) is more preferred than longitudinal (b). The 
arrow in drawing 3 shows the channel before and behind the collision of a thing to be ground. 
[0043] 

Although the classification process of removing fines and coarse powder, respectively is usually 
established after a grinding process and the particle size distribution of a toner is adjusted, since 
generating of the fines at the time of grinding is reduced, by this invention, the toner which has 
particle size distribution only with a sharp classification process of removing coarse powder can 
be obtained. The classification method in particular is not limited but can be performed using a 
classifier with a publicly known wind force type classifier etc. 
[0044] 

Volume mean particle diameter is preferred, more preferably, when this invention manufactures 

5-6-micrometer small grain diameter toner preferably especially, the effect that generating of 

the fines in a manufacturing process is reduced is demonstrated more notably, and it can 

manufacture 7 micrometers or less of toners [ 4-7 micrometers of ] efficiently. 

[0045] 

[Example] 

[Softening temperature] 

Let temperature into which the half of resin flows be softening temperature using a quantity-ized 
type flow tester (the Shimadzu make, CFT-500D) (sample: 1 g, a part for /and heating-rate:6 ** 
load:1 .96MPa, nozzle:! mmphixl mm). 
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[0046] 

[Glass transition point] 

It measures by a part for heating-rate/of 10 ** using a differential scanning calorimeter (the 

SEIKO electronic industry company make. DSC210). 

[0047] 

[Acid value and a hydroxyl value] 

It measures by the method of JIS K0070. 

[0048] 

The example of resin production 

350 g of polyoxypropylene (2.2)-2.2-bis(4-hydroxyphenyl)propane, The mixture of 975 g of 
polyoxyethylene (2.2)-2,2-bis(4-hydroxyphenyl)propane. the terephthalic acid 299g, the trimellitic 
acid 2g, and the oxidation dibutyl tin 4g at 230 ** under a nitrogen atmosphere. It was made to 
react until softening temperature amounted to 1 13 **, and the resin A was obtained as a white 
solid. As for 66 ** and softening temperature. 6.0 mgKOH/g and the hydroxyl value of 113 ** 
and acid value were [ glass transition point of the resin A ] 39.2 mgKOH/g. 

[0049] 

Example 1 

Resin A 100 weight section, colorant "permanent carmine 3810" (made by San-yo coloring 
matter company) 4.5 weight section. After carrying out preliminary mixing with a Henschel mixer, 
melt kneading of release agent "carnauba wax" (made in Hiroyuki Kato) 7.0 weight section and 
the charge controlling agent "BONTORON P-SI" (made by Orient chemical industry company) 
2.0 weight section was carried out with the twin screw extruder. 
[0050] 

The obtained melt kneading thing was cooled and crushing was carried out to about 0.1-3 mm 

with the grinder "ROTOPU REXX" (made by Hosokawa Micron CORP.). To resin composition 

1 00 weight section which carried out crushing, hydrophobic silica "Aerosil R972" (product 

[ made by Japanese Aerosil ] mean particle diameter: 16 nm) 0.5 weight section was added, and 

stirring mixing was carried out for 1 minute by 1500 r/min with the Henschel mixer. 

[0051] 

In a collision plate type jet mill (Japanese pneumatic company make. 12 type) the obtained 
mixture by the amount of supply of 3.0 kg/h. The collision member was supplied using the device 
exchanged to the collision member (semicircular pillar type produced by dividing into two by 
cutting vertically the pillar which uses a perfect circle 10 mm in radius as the bottom to the 
bottom) shown in (a) of drawing 2 . and it ground by grinding pressure 0.5Mp. Two sets (Japanese 
pneumatic company make. DS type) of air current classifiers were connected, and a two-step 
classification removed not less than 8~micrometer coarse powder. The content of the particle 
(5.6 micrometers and 3 micrometers or less) was [ the content of a 27.29 piece particle (several 
percent and 4 micrometers or less) of the volume average particle diameter of the obtained 
maximum classification powder ] several 50.87 percent. 
[0052] 

The maximum classification powder from which coarse powder was removed was classified with 
the air current classifier (Japanese pneumatic company make. DS type), and fines of 4 
micrometers or less were removed. The content of the particle (6.0 micrometers and 3 
micrometers or less) was [ 0.3 piece the content of the particle (several percent and 4 
micrometers or less) of the volume average particle diameter of the minimum classification 
powder from which fines were removed ] several 2.1 percent. The yield to the mixture before 
grinding was 65%. 
[0053] 

Comparative example 1 

The toner was obtained like Example 1 except having used the attached corn type collision 
member for the device which has the shape which shows drawing 5 the collision member of a 
collision plate type jet mill (Japanese pneumatic company make, 12 type). 
[0054] 

The content of the particle (5.0 micrometers and 3 micrometers or less) was [ 40.9 piece the 
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content of the particle (several percent and 4 micrometers or less) of the volume average 
particle diameter of the maximum classification powder from which not less than 8-micrometer 
coarse powder was removed ] several 66.0 percent. The content of the particle (6.3 micrometers 
and 3 micrometers or less) was [ the content of a 0.4 piece particle (several percent and 4 
micrometers or less) of the volume average particle diameter of minimum classification powder ] 
several 2.0 percent, and the yield to the mixture before grinding was 30%. 
[0055] 

The volume average particle diameter of the maximum classification powder from which coarse 
powder was removed in Example 1 from the above result, In spite of being practically equal as 
compared with the comparative example 1. also when the content of a particle (3 micrometers 
and 4 micrometers or less) removes coarse powder and fines and obtains the classification toner 
of the same volume average particle diameter that it is few and eventually, it turns out that 
Example 1 is maintaining yield higher than the comparative example 1. 
[0056] 

[Effect of the Invention] 

By this invention, generating of the fines at the time of grinding of a resin composition can be 
reduced effectively, and the toner of the diameter of a granule can be manufactured efficiently. 
[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is an outline sectional view showing one embodiment of the grinder used 
for this invention. 

[D rawing 2]Draw ing 2 is an outline sectional view showing one embodiment of a collision member 
used for this invention. 

[Prayy[ng 3]Praw a schematic diagram showing one embodiment of arrangement to the 

collision direction of a thing to be ground of the collision member used for this invention. 
[Drawing 4]Drawing 4 is an outline sectional view showing the shape of the conventional Venturi 
nozzle. 

[Drawing 5]Drawing 5 is the outline sectional view of a corn type collision member used for the 
comparative example 1. 
[Description of Notations] 

1 Venturi nozzle 

2 Collision member 

3 Inlet section 

4 Throat part 

5 Diffuser part 

6 Exit part 

7 Straight part 



[Translation done.] 



